identified solely by inspection of the distribution of isotachs on an isobaric surface (Fig. 1c) .
154
Instead, the distinguishing structural characteristic of such features is the vertical tropopause wall 155 directly connecting the tropical tropopause to the polar tropopause (Fig. 1d) . The development 156 of such a structure has dynamical implications that are most simply considered from the quasi-
(where In support of the foregoing analysis, we also considered the isentropic level at which the (Fig. 2b) . The combined analyses in Fig. 2 In order to identify the polar, subtropical and superposed jet streams an automated, 203 objective identification scheme was developed whose criteria can be described with reference to 204 the features illustrated in Fig. 1 and the analysis described in the prior section. In addition, the speed and direction of the wind at 250hPa is recorded for each grid column in 240 which a jet superposition is identified. frequency has increased to greater than 25 times per month in some locations (Fig. 5b) . January as January but with a small reduction in the west Pacific frequency maximum (Fig. 5d) .
297
Throughout the winter months, the subtropical jet frequency maximum shifts westward (Figs. basin just east of Japan (Fig. 3c) frequency maximum east of Japan (Fig. 6a) . A separate axis of frequency maximum stretches 317 from the central United States toward the north Atlantic (Fig. 6a) . By December, the robust local 318 maximum in jet superposition events in the western Pacific first presents itself (Fig. 6b ). This frequency that characterizes March (Fig. 4e) , the number of jet superpositions significantly 330 decreases there in the same month (Fig. 6e ). This decrease in frequency is likely tied to the 331 corresponding decrease in the subtropical jet frequency (Fig. 4e) . while the wind direction is solidly WSW (Fig. 7a) . December has nearly as many WSW as W jet poleward edge of the 250 hPa seasonal mean zonal wind around the entire Hemisphere (Fig. 9a) . revealed by the present analysis occurs in the west Pacific basin (Fig. 3b) .
430
The analysis and methodology presented in this paper provide a framework for objective 
456
The work presented in this study motivates a number of additional research questions. 
